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7s.yt'vi^y. r;u=¥;KCi— Cs) tuv 
\iV':^y:^j\^7i'^ymi. ^'Vi^yi^;^ju^^ymm. 

i^7yjknp,mib-^^m, 

imm3 3 mm^t^m^mAt lt o . i ~ 
loog/i^wL, ^v'jymm^^yi^Mzn 

[11*554] As. Bi. Co. Cd. I n. 

N i . Pb. Pd. Se. Sb. Te&i;fT 1 ^)^^,iHf 

^0. 0 1mg~10g/l-^^-r^||*3Sl-3<DV^ 

[if 5] 4^ u T s y-(l:^*^\ xf-pyi^r s y 
xf-uyi;TS>1SiO»Ki^fls. ^PH^Sfftio 

St/^yxf-i^y^ 5ym*^A.M{fiifcii'-'^:< t i> 

-s-c^i.it*]S4 jcffiKco^^i^ry^n^^-^ § 

^t-^vhim^m4izMm<on'yTy^m^mi!b'?t 
mm. i-yi-m^. ^7Y-)m. >^)vtrvKyv^ 

mmi^ry^k^mnb-y^m, 

J) h m-mA ^zimm^i^T ymsm^ -otm, 

[11*319} h^yh-^y. i-^i-futyyh^ 
y. 1. s-'Js^i-ji'tryh-^y. s. 5-v^^;u 
tyyh-fy. l-;<^n-;U-5, 5-v;<f-;l'hr 
y h 'f y&vr 7 y h ^ y*» 'i>ai{f tiJ^cii'^^ < 1 1 -a 

coh :J^y h y-fb-^l^jl- 1 ~ 2 0 0 g/ 1 li* 
j|i~8tov^-m*Hciai8c?)^^v7y9^m^ffij6o ^ 

immi 0 1 try ^'ys$:W^jsg^j-i:tl.^^i^Ty 

[|@*JB 11] As.Bi.Co.Cd. In.N 
i. Pb. Pd. Se. Sb. TeRX/T lij^^Miitl 



mmt-t^. ^i§ttffifli^arxtrui^y^^-&:t 

th^¥i^7y7kn;^mi^^mmmim, 

1 2 ] ||*Ii 1 -'9<^^^i'ixMZsm<^f¥i^ 

[mm 1 3 ] mtmi'-'9cr>K^-mMztmmi^ 
10 7yjhnM,m^'^tm'¥T. ^ify-o^^immtixm 

[0001] 

^lim. mm-^t&mmizmi, 

[0002] 

. L=5r*i'^, >'7yit■^mliZ^m^^mm^h*) . myii(om 
m. ms,(o*m. fmf^<7>^^mmizmmti^^t&ti. 



[0003] ^f>'rym^g46-^#^fcov^T^i. 

ib-^^mco^^mzmmt^h^ . ttz. mmc7)mmzM 
30 ixm^mmmi^^^fzib^ iS^^cohiAmmt:, 

■ixlzm\'^i:\.^dXA'¥h?>. 

[0004] jfi^Tii. ^'yi}'Cr,n'^7ymm-^m 
tf^^^tlX^^l, mU£. !^¥5-7 5 8 37-^i^ 

tz. nb-y^mco^^ii^m^^mi^i-^i-cMZB^it 

A'j^M,^:k&izm^i-&imi!s^hi>tMz. 
40 7ymizit^xnmza^ vi)^^^t\^oxm}^ht. 

[0005] !^T6-330372-fi;^ffiWi. fm 

msi. t^yh^ y'ft-^mnmm^'ttsTmenz. 
mw\m-^uzif>'^ tmi}^m^tix\.^i . l^-^uj: 

[0006] !^T9 -2 5 6 1 8 5#^^SIWi. ±15 

Ltimm-e- 3 3 0 3 7 i^'m^mm^ixniih-it 

mz. ■^(>iz%mMmflb LXX)Vy -( y-ft^SrE 
^Ltzisb'itWftm^iXX^^h . COfto^SEA^A. 

50 ^mRAmfim^^fih^ff)<n. }h'>%S[m<rmm 
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[0007] mW-7-1 6 639m^miZ 

[0008] 

Zi:Xhl> 
[0009] 

m:mmm^i:imt?>t:iib^m%t:Mi3iX § 

t ix-t^tiify-oma. mxmj^M^^^xh 
^fzMzmm^ii<^< , Lt^Lm^m^^m^i^ ix 

l^.zm-yfz. -~ 

[00 1 0] flp*>. immi. ymn'yTym.nm 
ifi'>%m. i^i^rym^m->%wmmmi m^-y 

[00 11] (1) ^m^mt-^'ii!iimf\^')=jym& 
'^^h^^if*t:,^j:m'^Ty^wmb'itm. 
[0012] (2) eui^'>ia*s, tui^y, t>ji; 

i^^^:*^'?>§i{i'ix^:ii'-^< t i>-ar«)i.±ie«ifcie 

[00 13] (3) ^mm^t-m^m-^m.tLx 
0. 1-1 oos/i-^:tL, eyi»«s-^'f;tyi 
^Mzn LX2 ^m±^^i-:s>±idm i xt* 2 tietK 

[0014] (4) Hi;. As. B i . Co. Cd. 

In. Ni. Pb. Pd. Se. Sb. TeRt/Tlfi^ 



i-aso. 0 img/i-iog/iir^t-siie^ 
i'-'3(ou-ttLMzmm<^t^i^7y?km'miib-^^m. 

[0015] (5) itiVT^y<t-kW. J^i-l^yi^' 

7^ym. :j^^\^yi^Tiym(owmmnii. mm 
< t L-mx'hi>±sim4 izsmm^>7y^m,mi!t> 
[0016] (6) m-^m^it^K m)mm. 
10 m,(ry{t-^xhh±M^A{,zmmmi^7y^^%^ 

[0017] ( 7 ) m^b^ifi. f-^xTVigJS. 
f-^eSittg. f-:tJ^I^^. f-TV-;Hi. ;<;P;i?rh'<. 

[0018] (8) r^y^i)K a-T^mm 
20 -aTAi.±ajS4(cfE«<7)^^i'r>'^?i^^^# 

[0019] (9) b^yh-fy. i-^f-yi-h^y 
h'fy. 1, 3-i^j(^ji'}zyyh-(y. 5, s-i^'^ 

t ^y h ^ yay r 7 y h y ;!)^ mif-hf: '>^j:<bi, 
■ -acoh^^yh-^w{:-^S:i~2 0 0g/i-t-fri. 

iJB« 1 ~8<^V ^^MZWmiVl^7y%^^m>'> 

[002 0] (10) \c^}i/ym^mmb^m 

30 'y7y^%.Wy->%W^^V-\-^\, 

[0021] (ll)As. Bi.Co. Cd. In. 
Ni. Pb. Pd. Se. Sb. TeZltXT 1 

iifz'}^-ti:< b \>-w>'^<mm'^^-^m. r s y 

^>mmxf\iz7\j^(h^t>mwnsi.'}f-ti:< b fc-a 
s-^r^^:«-tti.. ■srSttag^fc^^st/truvysS"^ 
^^h1i^'^7y%%%^->%wmm\. 

[0022] (1 2) ±ieJll-9W>-f^l*HC|e$K<7) 

40 xnmhzb-km.b^hmy'yt-nm. 

[0023] (13) ±fEJS 1 ~9cOV^-ffi*>C|eiffi<7) 
^Nvry^^5a^o#J8i(lJt% tfty>^#^^9S:|^i: L 

[0024] 

\mm%m.mm i?mi<m^i^7y^k%imh'>% 
mi. ^^mAt-mm\^')i>ymi-mmbLx 

xwmt<^'m.ifi%\^tz>h\izmmh'^ . tA>i> 
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[0025] :^m(r>m'o mxii. m^mit-^m 
t LT{4, isbr>%miz^mti:mt-^m:hix\imzm. 

ixii. mm. mmcoim^m. m^. mm 

itz. mit^i-immx'mmmmix 
%(>timis'^ymmimt-mt Lxm^^^zttx 

xm^h^t¥xth. sim^t-^tixii. mm 

mmm<o>sf>-y & m^x-^ iMT^mx$> h . 

[ 0 0 2 6 ] ei) -jymi. ^ mtpxamcr)^ 

m^tLxmtii^iox'h*) . ztim-^ti>:it 
tctoT. m>p<r>m^ytytii-H^izmt^ixx^&m^ 
miz^j:*). m(ommzKttim^smiii'¥}m<^ 

[0027] *iS8jx'{4, e u i^ymt txa. 
W¥^ziiim^j:i,<r)xhiMm\,zm.^£<mx% . 

2-tf>J>=>'j^:5'y-;K 3 -fU 4 

-e'j>''y^:?y-;K 2. e-trui^'yj;'^^/- 

/P. 6-;^f-yu-2-ei;s/yx:j'y-/K 

- 2 - 1 'J i-'Vx y -;t#<7) f »J i^'yur/Pn ; 2 

-r 5 y u i^.x;si35-^r sy'-e-t^i/^>t.-.'4 -r $ y t: 
Ui^'y, 2, 3-i/'rsytrui->. 2, s-i-'rsy 
trui/y, 2, e-y'TSyfu^y. 2. 3, 6-h 
UT$ye'jyy^«oTSytUxy : ct-e^uy. 
>9-fcra»jy. r-trD>jy. 2-xf-/ut'j>''y. 3 
-x^/PfUv'y. 4-x^;l/h-'Ji^'y. 2-TQl^/l' 

iru^'y. 4-rntvutr>ji;y. 2. 4-;i'-?-i^'y, 
2, 6,-;Pf-i^'y, 2,4, 6-3Uj^'y^T;i^^;P 
(Ci~C3) eUi^y ; enUyK. ::i3^yig, >f y 
-3f-yKi?oe';i^'y;^?yw;jfyffi, c:fL<ocoe'ji^y 
yB?(7)r;u* u ( N a . k ) iS^otf u v'y 
*;p^yi?^; ^rU:5^Ai?. =Jfy>jyg!. )Vi-i^ym. 
'fVi^yn^oyS?, i^'tauy®, i^yrjynygt, 
$^'::i3-fygt#(0f>Ji^'yj/;{?;l/:j<yit. 
>=y>';*;P<i<ySScOT;UX?U^E (Na. K) tglftoh- 
'J i^'y i^;<?;l'jKyB^ : 2 . 3 . 5 - 1 U yy h U 
#yK. 2, 3. 6-tijvyhi;:*>'Pt:yit^ot:u 
vy M;;ir;i-jj<yS?. cm4.<7)fiJ i^'y h ';;<?/ut'yB? 
(OTJi^AV^mina.. K) isi^oeyi/'yh'j;*/^-}^ 
yBgii;2, 3, 4. 6-tr'j>''yTh5;^/i'!Kyi^ 
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<7)h'U yyTh7;<?;P.-l<yK, Ciii/oC^fU y'yr 
;<?/l/;i<yKc7)T.'l';* 'J ^ ( N a , K ) S^iOf >J x'y 

>''y-3-;^;i'*yK. b:u>''y-4-x;^7^yli^co 
tryyy^^^i-^^yK. ;ii^(7)f>jxyx;P4^ySlcoT 
U ( N a . K ) ig^^oe ^jyx)Vt^ y^m ; 
enUylSTSH, -3f-yK7Sh\ 'fV-nf-yi? 
rs tf'Ji/y-3-;^;p*yigT5 b'^(7)ey>''y 
<orS h'i^^ft: 2-t FDdfi/tUi^y. 3-hh'n 

10 ^vtrui/*y. 4-h h'a^i/fUi-'y. 2, 

HDdfytUi/'y#<r)hHQ^i'eU>^y ; 2-^-00 
t'J-yy, 4-^nneyi^y, 2. 6-i^'^'ontry 
iPy^(r))\xiyy\V^^}Vy ■ eny yr^l^rt h\ 
a-f-yr^Ur t yxn-f yr/Pf't h'^<7)h'y v 
yr>'i^Tt h'^$:Mv>i,;rt*<t'^4). in^><7)fyv 
yjifi, -a#j!liX{±2«feUi^g-&tTfflv^^c:t*«T' 
ss. *iiBjr(±. \fv=jymt Lxii. mz. eyi^- 
y. h-y j<'>T;i^3-;i., rsyt-yi^y. tju^ju 
(Ci-cs) tyi^y. eyy*y;&/u;KyS!i®. fyi^* 

20 yi;;*;Wv-KyK^. tyi;yhy;&;ud<yiiS. tryi^ 
yrhyAJiyt-^y^. ^V'Jy^fUTt^ymm. eyi? 

[00281 *||Bam-5 |!tRtC*Jftl.^^ttl&fl:-&!f!j 

xmrn^-fixiiXK. m^. m^m&bvx. o. i 
~ 1 0 0 g/ 1 sj^co/Ai-vtsffl-ciaffl^tg-cS)!. . 

[00291 mz. 3|s||BJO«>r> #?S^fflUT. ^n'WU 

30 LT. 0. l-5 0g/lgJti:-r-&;t*^'if*L<. 

li. i&^m&kLx. 20-^1 oog/immb-thii 
[0030] :^m^M<oiit)'>^miz}i\,^x. m^t-^com 

^ tiMzim^mzmm^^ 1 1 cox-^t l < 
i^comt-^tmrnia im.tiimA'titzMzmmzm. 

40 *L<'5rV>. 

[003 1 ] \^vi^ym<ow!.^mi. i^-ym^pm^ 
:tyi=tfUizMix. 2^)i^msiii}±tti>;itmt 
L<, 4^)i'mmLkt-ti>ztifix*)mL\>\ ey 
i^ymcoR'^&m^^j:i-^'i^izii^ mti^+^i>z^t 
$ti^rv>jti6. m^comizm-mcoEWimtiiifi^t 

Stt*5ffiT-ri.ot1!f ^ t< ^ri\ t-y v-y5S(7)i;^ft 

l^jLtltzMzmmmt^j: < . m^i> t- y >?yili(r) 
50 JSB?JK*T'i:-r*::i:*«-ci'S!6<. ty j^y^coiggj^f 
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[0032] ^wmm>^ tmr^t. st. -miizm : h y ry-;i-. 1 , 2 , 3 -^yy h y rv-zi' 

tT. j^SoMtUTs ■er^tt^JB-ffc-^. y-^yft^ mcr>h^JrV~)m; 2,2, -t'h-yi;;U. o-7x 

•fb-^ , au^T s y igi*^4>S{f n/cii'-^ < h t-a^ . KyY h u ty-ji-. ft i^vw, o - 7 x h 

'o<OfRr«-S:K^-ri>C:i:t::J:-:>-C. }^dcSix.&i»^-9^^ 10 10 03 7 ]WM'kmbLX it. i-^iyTymitlO^ 

Si-^M.^j:i^^msm^i:ibizi'>x. ^^m^ r5yf-rv-;K ^^^v^r/-;!^. ^ji'^r 

^^^(OJK\'^SSMizM'}X. ib-yt ^mfOim^fS hKyYi-rY~}V. ^i\.h<r)r 'J ^ig ( N a , 

mtiaST^ K ) Jg, }t)VijrV^yVi'TY-}V<r)i^i> 

[0033] ^^tt^Jg-fb-^Hi: LXM. As. B i , TS y;^;*7•h<yyf•7'V-;^^op^f^«!:. 

Co, Cd, I n, N i , Pb, Pd, Se, Sb, T ^ffiTlVil^J^m (Na. K) Jg, :>^)V:^rY<.yYi' 

eRt/T 1 *»^3S{m7ti!'"'5r< 1 S<7)^«<o^^tt ry"-/ucorntr:t>'^^ft. i<r>7)\/:^ ( N 

?gi?ig^o4iiijM. i?^^!}^. 7i<i?^bft^^fi?ij^ ii'-!t-^ymmw. ^<nr]V:f]^)±u (Na. k) . n- 

cfi^.«o^?itt^jS€-^«. -a#3*X(42 v-:5'oA.d{-i^;i.-2-'syy'?-ryu;i';^/W7xy7S 

«KU:ii^L-CfflV^^ifc*<-C'SI.. m^Z^ As, B H^?<0^yyf-Ty>J;PX;U7xyT§ HSISW<:*<Of- 

V ^ . }V:^rh^yY^^ yY~-)m ; y n •f-:t 
[0034] y-Jfyftl^ffiJg'ffiJPJi: fC«i. i^-) , i'>:ti'':/y f-:tTDnV- 

iz-Bi^^j:t(OX'$)ixiimzm^j:<imT'^i>. y~;j- f-:ti^'7-mv-;w, i^f-^yroAV-yl^cTif- 

Vttl^ffivStt^iJi: LT(4. H L B*m S^mJi^OttfO yfTJl^^-JVm ; ^7)-^y ^j'i''^"'; 3-/1- 

mmX'h*}. MWmtLXii. jit^jj^i-uy^U-^- ^'f-rt^-'^/yn-^H?. -f;t7*Dtr;r>'K. f-^i^' 

;U (:»-^-*; : 100 0-10000). *rU>j-=^ri^X^ 30 rDh-:t>K. i^>:ti^rDf:t>K^iOf-:t;*;P/tCy 

i^yT)i<^fi^y-i^'^^:'^.it-i-mj-A^^^ ^^^^><?)^3^;*;^d^yK^or;^;{?y^M (Na, 

ya-^# : 10 0 0-5000) #Sr^(f I.:: y^. ^<^T/l^:^ U^S ( N a , K ) lg^c73>>'^^;;f/l' 

[0035] Tt^VT^yit^^bLXii. a:i-uy=J7 lxm^i:ibi}<X'^ I. Zti(><nimit-^^iis<7){^T. 

$y. i^JO-i^yhUT^y. hyxf-pyxh^S mz. ^^ti-rySStg. f-^eSigS. ^^^m. x^i^ 

y. rh^xf-uy^y:}'sy, ^y^-x-f pyA.df.-if yi-t^m. ^;^X^rh<yy'^ S:/y-/i/, >;w;5rr 

$y*f(0xf-py>^'7SJ^s xf-py>''7Sy4P h'^yyf-Ty-;^, f-jJ-T/U^-yHis f-j*-rnt;r 
S?. i/xf-pyhUTsysBfK. b'jxf-i/yrh7 40 yK. >''f-^>''7'De:tyK. >''xf•/^>?f-^;&;^y^'S 

5y6»K^«X'f-uyvTSy«<7)gfSfiS#f*;, iJI^ yK, f-5j-lf'J^;l'B^s ;<;^X^7•ha^^:J'it^*^^i^jiT 

i!Siit#:<7)r;w;^ u^JSS (N a. K ) <ga^x-f vyj; ^s. 

TSy«&lX-e<0^fl:;-1tyxf-uy^$y (ji^^ [0038] 7^mmbtXi±. 

ft: 10 0~10 000)^iO,-Kyxf-py^5y!®^r ^SttlfBt^^tfJg^a -TS/K. ^^i/a-TSy 

SfiU:a^Ut:E-&-ri)C:t*if#S. !^IC, dCUx-J- -rSyK<07/l/*i;^ (Na, K) ia^:i:iDa-7 

i^y-^sy (*^ft: 100-10000) *<«?jg[-ci> ^y^im^^zbi^Kmx'h^. ;iiit:.nr^m 

Wi^WmbLXM. f-ui^y.rx3^jy^ :^i^l^ru 

[0036] mk^^mt-^'i^b LT{±, mmm.'H} y y, f-:t7*oy y, 7x-;W77-y, ^f-^r-y. 
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10 0 3 9] mw-itm-^vn. y::^^ymmm 
m. ^avTs^y-ft^. mnit^. m^i^^mn^ 
mr 5 /imp (^mimtzmmii. -m^mxit- 

mmmxm-^-^mx'hhtK mnzKeitmit/^m. 

Mm}}nmmcr)m-^&(^^9m(r>±mi. i o g/ m 

[ 0 0 4 0 ] ±K Lfzm<^m\ ^m.<mm. 

^j:bXh^. 

[0041] ±le fill*>. 

m^-mm^^)'jym&mimh lt^wl, h 
tm^m-^hi^Wi^j^mmi^'otmizii. wiz. 

'^izititX.nm^^blX. h^yh^y. 1-^ 

5, 5->'^f-;i'tyyh'fy. i->f-u-/k-5, 
5 - i/*^ ^;i.h yyY^ ywfrv yYA yij^t^mth. 

fz'>ts: < b t-fflc7)t h 'f y-ft^im-^tl r t 
izi3\^X^U~hmbLxmL. ib-omm^M 

tt& $ hi,zf^±^iti,m^ i-ti . 

[0042]bi$^yh'f y-fb-^iOSB-^ftti. mzmM 40 
[0043] *5iaBoaia6-D ^JgSHS-f -S^rffitov^ 

mm'p^z. mt-^^matxmmi. ^mmb 
•rhpHm<7)msti-th;ibizX'ox. 3c^*^^^?«s- 

[0044] :^^m<^^^i^Ty^n^&ii^'^^m^^^ 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the additive for non-cyanogen system electrical-and- 
electric-equipment silver plating liquid and non-cyanogen system electrical-and-electric-equipment 
silver plating liquid, the silver plating approach, and a silver plating coat formation article. 
[0002] 

[Description of the Prior Art] Silver plating is widely used in the ornament object or the electronic 
industrial field for many years, and the plating liquid with which most contains cyanide ion has been 
used conventionally. However, since there is strong toxicity in a cyanide compound and a problem 
arises in processing of wastewater, management of a chenucal, the safety management at the time of an 
activity, etc., caution is required for handling. For this reason, silver plating liquid of the non-cyanogen 
system which does not contain a cyanide compound is desired. 

[0003] about non-cyanogen system silver plating liquid, since silver is noble metals and it is 
[ decompose in a bath, it is easy to produce precipitate, and a technical problem is in the stability of 
plating liquid and ] easy to cany out the permutation deposit of the silver to raw materials, such as 
copper, a coat with adhesion obtains - having ~ being hard - ** - there is a fault to say. 
[0004] In recent years, some non-cyanogen system silver plating liquid is proposed. For example, the 
plating liquid which blended the sulfanilic-acid derivative with the water solution containing organic 
sulfonic-acid silver, a silver nitrate, a silver chloride, and potassium iodide is reported by JP,5-75837,B. 
However, the coat in which this silver plating liquid is formed is mat, and since it needs to blend 
potassium iddidetwith a large quantity in order to maintain the stability and the conductivity bfplaliiig ' ' :^^^ 
Uquid, it has the fault that cost is dramatically high compared with the conventional cyanogen bath. 
[0005] The plating liquid which blended the lubricating agent with the water solution containing 
inorganic-acid silver, a hydantoin compound, and an electrical conduction salt is reported to JP,6- 
330372,A. However, the coat formed from this plating liquid is mat, and the range which can be used is 
limited. 

[0006] The plating liquid which blended the SURUFIN compound with the plating liquid indicated by 
above-mentioned JP,6-330372,A as a glossiness regulator further is indicated by JP,9-256185,A. From 
this plating liquid, although a semigloss coat is formed, it is easy to generate nonuniformity on the front 
face of a plating coat, and there is a fault that a satisfying appearance is hard to be acquired. 
[0007] Furthermore, the plating liquid which blended the surfactant with the water solution containing 
organic sulfonic-acid silver salt, succinimid or its derivative, and a buffer is indicated by JP,7- 166391, A. 
Although a gloss coat is formed from this plating liquid, it is easy to generate appearance nonuniformity 
and there is a fault that the main chelate component is unstable in liquid, pH which can be adapted is 
narrow, and moreover a bath life becomes short by hydrolysis etc, 
[0008] 

[Problem(s) to be Solved by the Invention] The main objects of this invention are non-cyanogen system 
electrical-and-electric-equipment silver plating liquid which does not contain a cyanide compound, its 
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bath stability is good, and it is offering the electric silver plating liquid which can fonn the silver plating 
coat excellent in adhesion, an appearance, etc. 
. [0009] 

[Means for Solving the Problem] this invention person came research in piles wholeheartedly in order to 

solve the trouble of the conventional technique like the above, Consequentiy, a fusibility silver 
compound and the plating liquid which contains pyridines as an active principle found out that the silver 
plating coat which whose batii life is long in a bath since the active principle is stable, silver moreover 
does not carry out a permutation deposit to raw material metals, such as copper, and has adhesion could 
be formed. Furthermore, when a specific additive is blended with this plating liquid, it came to complete 
this invention for it becoming possible for the smooth nature of a plating coat to improve and to form the 
silver plating coat of a very good appearance a header and here. 

[0010] That is, this invention offers the following non-cyanogen system electrical-and-electric- 
equipment silver plating liquid, the additive for non-cyanogen system electrical-and-electric-equipment 
silver plating liquid, the silver plating approach, and a silver plating coat formation article. 
[001 1] (1) Non-cyanogen system electrical-and-electric-equipment silver plating liquid which consists 
of a water solution containing a fusibility silver compound and pyridines. 

[0012] (2) Non-cyanogen system electrical-and-electric-equipment silver plating liquid given in the 
above-mentioned term 1 as which Pyridines w£ry^ a pyridine, pyridyl alcohol, 

aminopyridine, an alkyl (C1-C3) pyridine, pyriamecarCoxyncacid, pyridine dicarboxylic iacid, pyridine 
tricarboxylic acid, pyridine tetracarboxylic acid, pyridine sulfonic acids, and the amide derivative of a 
pyridine and which is a kind at least, 

[0013] (3) The above-mentioned term 1 which carries out 0.1-100 g/1 content and contains two mols or 
more of pyridines to one mol of complex ion by making a fusibility silver compound into the amount of 
silver metals, or non-cyanogen system electrical-and-electric-equipment silver plating liquid given in 2. 
[0014] (4) Non-cyanogen system electrical-and-electric-equipment silver plating liquid given in either of 
the above-mentioned terms 1-3 which were furtheraiore chosen as the fusibility compound of at least a 
kind of metal chosen from As, Bi, Co, Cd, In, nickel, Pb, Pd, Se, Sb, Te, and Tl, polyamine compound, 
the annular nitrogen-containing compound, the sulfur compound, and the Nonion nature surfactant list 
from amino acid and which carry out 0.01 mg/l-10 g/1 content of a kind at least. 
[0015] (5) Non-cyanogen system electrical-and-electric-equipment silver plating liquid given in the 
above-mentioned term 4 as which polyamine compound was chosen from the salt of the acetic-acid 
derivative of ethylenediamine and ethylenediamine, and this acetic-acid derivative, and 
polyethyleneimine and which is a kind at least. 
'3T[Cf(yrS]'(S) ^Ooii-%anogen system electrical-and-electric-equipment silver plating liqmd jp^v^'iffffii^^^ 
above-mentioned term 4 whose annular nitrogen-containing compound is a monocycle type [ which 
contains at least one nitrogen atom as a constituent of a ring ], or polycyclic-type compound. 
[0017] (7) Non-cyanogen system electrical-and-electric-equipment silver plating liquid given in the 
above-mentioned term 4 as which the sulfur compound was chosen from a thiocyanate, a thiosulfate, 
thiourea, thiazoles, mercapto benzimidazoles, thioalcohols, thiocarboxyUc acids, thio carbamic acid, 
thiosalicylic acid, and mercaptosuccinic acid and which is a kind at least. 

[0018] (8) Non-cyanogen system electrical-and-electric-equipment silver plating hquid given in the 
above-mentioned term 4 as which amino acid was chosen from the alkali-metal salt of the alpha-amino 
acid and the alpha-amino acid and which is a kind at least. 

[0019] (9) Non-cyanogen system electrical-and-electric-equipment silver plating liquid given in either of 
the above-mentioned terms 1-8 which contain l-200g /of at least a kind of hydantoin compounds chosen 
from hydantoin, 1-metiiyl hydantoin, 1, 3-dimethylhydantoin, 5,5-dimethylhydantoin, l-metiiylol-5,5- 
dimethylhydantoin, and allantoinl, 

[0020] (10) The chelating agent for non-cyanogen system electroplating liquid which makes pyridines 
an active principle. 

[0021] (11) The additive for non-cyanogen system electroplating liquid containing the fusibility 
compound of at least a kind of metal chosen from As, Bi, Co, Cd, In, nickel, Pb, Pd, Se, Sb, Te, and Tl, 
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poly amine compound, an annular nitrogen-containing compound, a sulfur compound, the fusibility 
silver compound that was chosen as the Nonion nature surfactant list from amino acid and that makes a 
kind an active principle at least, and pyridines. 

[0022] (12) The silver plating approach characterized by electrolyzing a plated object as cathode at 
either of the above-mentioned terms 1-9 in the non-cyanogen system electrical-and-electric-equipment 
silver plating hquid of a publication. 

[0023] (13) The silver plating coat formation article which electrolyzes a plated object into either of the 
above-mentioned terms 1-9 as cathode in the non-cyanogen system electrical-and-electric-equipment 
silver plating liquid of a publication, forms a silver plating coat, and is obtained. 
[0024] 

[Embodiment of the Invention] The non-cyanogen system electrical-and-electric-equipment silver 
plating liquid of this invention is a water solution which contains a fusibility silver compound and 
pyridines as an active principle. Into liquid, since the stability of an active principle is good, it is long 
lasting, and moreover, silver does not carry out a permutation deposit to raw material metals, such as 
copper, and this silver plating liquid can form the good silver plating coat of adhesion with 
electroplating. Moreover, since tiiis plating liquid can form a gloss coat easily from semigloss,by 
making bath temperature of plating liquid high even if it is the case where an additive is not blended, it 
can be used for a wide range application. 

[0025] With the silver plating liquid of this invention, if it is a silver compound meltable in plating 
liquid as a fusibiUty silver compound, tiiere is especially no definition and it can be used. As an example 
of such a fusibility silver compound, organic-acid silver, such as inorganic-acid silver, such as a silver 
nitrate and silver sulfate,, silver acetate, silver tartarate, and organic sulfonic-acid silver, etc. can be 
mentioned. Moreover, the silver content water solution obtained by dissolving a silver oxide in the water 
solution containing an acid can also be used as a silver compound, a fusibility silver compound ~ a kind 
~ independent ~ or two or more sorts can be mixed and it can use. As a fusibiUty silver compound, 
inorganic-acid silver is desirable, and especially a silver nitrate has high solubility and is advantageous 
at the point that the plating liquid of a broad density range can be prepared. 

[0026] In a plating bath, by acting as a silver chelate component and blending tiiis, it fully complexes 
the complex ion under bath, stability becomes good, and pyridines can prevent generating of the 
permutation deposit of silver to raw materials, such as copper, or precipitate. 

[0027] In this invention, as pyridines, into plating liquid, if meltable, especially, it can be used^j^i^^^ 
definition and the various derivatives of a pyridine other than a pyridine can be used. As an example of 
pyridines, for example A pyridine;2-pyridine methanol, 3 -pyridine methanol, 4-pyridine methanol,. %«;6- 
vpyridine-^^^d^ 2-pyridine ethanol, 4-pyridine ethanol, 6-methyl-2-pyridine ethanoI,^^R3^^Mdyr 

alcohol, such as 5-ethyl-2-pyridine ethanol; 2-aminopyridine, 3-aminopyridine, 4-aminbpyridine,-2, 3- 
diamino pyridine, Aminopyridine, such as 2, 5-diamino pyridine, 2, 6-diamino pyridme, 2 and 3, aifd 6- 
triamino pyridine; The alpha-picoline, beta-picoline, gamma-picoline, 2-ethylpyridine, 3-ethyl pyridine, 
4-ethyl pyridine, 2-propylpyridine, 4-propyl pyridine, Alkyl (C1-C3) pyridines, such as 2, 4-lutidine, 2, 
6-lutidine, and 2,4,6-collidine; Picolinic acid, the alkali metal (Na -) of pyridinecarboxyUc acid, such.as 
a nicotinic acid and an isonicotinic acid, and these pyridinecarboxyUc acid K) ~ pyridinecarboxylie^d 
[, such as a salt, ]; ~ a dog dam acid, quinolinic acid, and a lutidine acid - Pyridine dicarboxylic acid, 
such as iso cinchomeronic acid, a dipicolinic acid, cinchomeronic acid, and dinicotinic acid. Pyridine 
dicarboxylic acid, such as an alkali-metal (Na, K) salt of these pyridine dicarboxylic acid; 2, 3, 5- 
pyridine tricarboxylic acid, Pyridine tricarboxyUc acid, such as 2, 3, and 6-pyridine tricarboxylic acid, 
Pyridine tricarboxylic acid, such as an alkali-metal (Na, K) salt of these pyridine tricarboxylic acid; 
Pyridine tetracarboxylic acid, such as 2, 3, 4, and 6-pyridine tetracarboxylic acid. Pyridine 
tetracarboxylic acid, such as an alkali-metal (Na, K) salt of these pyridine tetracarboxylic acid; A 
pyridine-2-sulfonic acid, Pyridine sulfonic acids, such as a pyridine-3 -sulfonic acid and a pyridine-4- 
sulfonic acid. Pyridine sulfonic acids, such as an alkali-metal (Na, K) salt of these pyridine sulfonic 
acids; A picolinic acid amide, The amide derivative of pyridines, such as nicotinamide, an isonicotinic- 
acid amide, and a pyridine-3-sulfonic-acid amide; 2-hydroxypyridine, Hydroxy pyridines, such as 3- 
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hydroxy pyridine, 4-hydroxy pyridine, 2, and 6-dihydroxy pyridine; 2-chloropyridine, Halogenation 
pyridines, such as 4-chloro pyridine and 2,6-dichloropyridine; pyridine aldehydes, such as a picoline 
aldehyde, a nicotine aldehyde, and an iso nicotine aldehyde, etc. can be used, these pyridines - a kind - 
independent or two or more sorts can be mixed and it can use. In this invention, a pyridine, pyridyl 
alcohol, aminopyridine, an alkyl (C1-C3) pyridine, pyridinecarboxylic acid, pyridine dicarboxylic acid, 
pyridine tricarboxylic acid, pyridine tetracarboxylic acid, pyridine sulfonic acids, the amide derivative of 
a pyridine, etc. are suitable especially as pyridines. 

[0028] Especially the loadings of the fusibility silver compound in the plating liquid of this invention are 
not restrictive, and are [ that what is necessary is just to setup suitably according to plating conditions 
etc. ] usually usable as an amount of silver metals in the range where 0. 1 - 100 g/1 extent is large. 
[0029] When performing silver plating by the barrel-plating approach, the rack plating approach, etc. 
especially using the plating liquid of this invention, as for the loadings of a fusibility silver compound, it 
is desirable to consider as 0.1 - 50 g/1 extent as an amount of silver metals, and when adopting the high- 
speed plating approaches, such as jet plating, it is desirable as an amount of silver metals to consider as 
20 - 100 g/1 extent. 

[0030] In the plating Uquid of this invention, if there are too few loadings of a silver compound, since it 
may become difficult for deposit effectiveness to fall and to obtain predetermined thickness, a deposit 
coat may moreover become coarse and constraint will arise in a working condition, it is not desirable. 
On the other hand, if the concentration of a silver compound is too high, since the amount of carrying 
out of the silver compound from plating liquid will increase, it is not economically desirable. 
[0Q3 1] As for the loadings of pyridines, it is desirable to consider as about two mols or more to one mol 
of complex ion under plating bath, and it is more desirable to consider as about four mols or more. Since 
it does not fully complex silver when there are too few loadings of pyridines, and it becomes easy to 
produce the permutation deposit of silver to raw materials, such as copper, and it becomes easy to 
generate precipitate and the stability of plating liquid falls, it is not desirable. What is necessary is for 
there to be especially no definition and to be able to carry out to to the solubility of the pyridines to be 
used, in order for the stabiUty of plating liquid to improve so that there are many loadings about the 
upper limit of the loadings of pyridines, but just to usually consider as the amount of about 20 mols or 
less used to one mol of complex ion, since the amount of carrying out from plating liquid will increase 
at the time of plating, if the concentration of pyridines is too high. 

[0032] with the silver plating liquid of this invention, it was further chosen out of fusibility metallic 
compounds, the Nonion nature surfactant, polyamine compound, a sulfur compound, an annular 
nitrogen-containing compound, and amino acid as an additive if needed - a kind can be blended at least. 
■^Each^Qf^these components can raise more the appearance of the plating coat foribed B^y -sM^ 
the smooth nature of a deposit coat and blending these components, and even if they is the cases that tiie 
solution temperature of plating liquid is low, they becomes possible [ forming the good plating coat of 
gloss ]. For tills reason, by adjusting the class of these components, loadings, etc. suitably, the large 
range of the specular gloss is covered from semigloss, and the appearance of a plating coat can be 
adjusted easily, 

[0033] What is necessary is just to use the fusibility compound of at least a kind of metal chosen from 
As, Bi, Co, Cd, In, nickel, Pb, Pd, Se, Sb, Te, and Tl as fusibility metallic compounds. As a class of 
fusibility compound, the mineral salt of a sulfate, a nitrate, etc, an oxide, a hydroxide, etc. can be 
illustrated, these fusibility metallic compounds — a kind - independent ~ or two or more sorts can be 
mixed and it can use. Especially, the fusibility compound of metals, such as As, Bi, Se, Sb, and Te, is 
desirable. - . 

[0034] As an Nonion nature surfactant, if meltable in plating liquid, it can be especially used without Vw^^*^^ 



definition. As an Nonion nature surfactant, a 1 1 or more-about thing is suitable for HLB, and it can Sn' 
mention a polyethylene glycol (molecular weight: 1000-10000), poly oxy ethylene alkylphenol, a 
polyoxyethylene styrene-ized phenol, a polyoxypropylene polyoxyethylene polymer (molecular weightr" 
1000-5000), etc. as an example, the Nonion nature surfactant - a kind - independent or two or more 
sorts can be mixed and it can use. 
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[0035] As poly amine compound, ethylenediamine, diethylenetriamine, Ethylenediamine, such as 
triethylenetetramine, tetraethylenepentamine, and pentaethyienehexamine The acetic-acid derivative of 
ethylenediamine, such as ethylenediaminetetraacetic acid, diethylenetriamine pentaacetic acid,. and 
triethylenetetramine 6 acetic acid, ethylenediamine, such as an alkali-metal (Na, K) salt of this acetic- 
acid derivative, and derivative; - polyethyleneimine, such as polyethyleneimine (molecular weight: 
100-10000), - it can use ~ these components - a kind - independent -- or two or more sorts can be 
mixed and it can blend. Especially, polyethyleneimine (molecular weight: 100-10000) is suitable. 
[0036] As an annulan nitrogen-containing compound, a monocycle type [ which contains at least one 
nitrogen atom as a constituent of a ring ], or poly cyclic-type compound can be used, as the example of 
such a compound - triazole [, such as imidazole-derivatives; triazoles, such as an imidazole, 1 -methyl 
imidazole, 2-methyUmidazole, and benzimidazole, 1 and 2, and 3-benzotriazol, ]; - 2, 2, - bipyridyl, o- n MJ 
phenanthrolin, etc. can be illustrated. Benzimidazole benzotriazoi, a bipyridyl, o-phenanthrohn, etc. are ^<^^ 
especially suitable, an annular nitrogen-containing compound - a kind ~ independent - or two or more 
sorts can be mixed and it can use. 

[0037] As a sulfur compound, thiocyanate; sodium thiosulfates, such as a potassium thiocyanate and a 
sodium thiocyanate, Thiosulfates, such as potassium thiosulfate; Thiourea derivative; thiazoles, such as 
thiourea and ethylenetiourea, Aminothiazole, benzothiazole, mercaptobenzothiazole, These alkali-metal 
(Na, K) salts, the cyclohexylamine salt of mercaptobenzothiazole. The acetic-acid derivative of 
mercaptobenzothiazole, its alkali-metal (Na, K) salt, The propionic-acid derivative of 
mercaptobenzothiazole, its alkali-metal (Na, K) salt. The propane sulfonic-acid derivative of 
mercaptobenzothiazole, its alkali metal (Na, K), thiazoles [, such as benzothiazolylsulfenamide 
derivatives, such as N-cyclohexyl-2-ben2othiazolylsulfenamide, ]; ~ mercapto benzimidazole [, such as 
2-mercapto benzimidazole, ]; — a thioglycol — Thiodiglycol, dithio diethylene glycol, thio propanol, 
CHIOJI propanol, Thioalcohols, such as JICHIOJI propanol; Thioglycolic acid, thiodiglycolic acid, 
Thiocarboxylic acids, such as dithio diglycolic acid, a thio propionic acid, thiodipropionic acid, and 
dithio dipropionic acid, Thiocarboxylic acids, such as an alkali-metal (Na, K) salt of these 
thiocarboxylic acids; dithiocarbamic acid; thiosalicylic acid, such as diethyldithiocarbamic acid and its 
alkali-metal (Na, K) salt, mercaptosuccinic acid, etc, can be illustrated, a sulfur compound — a kind - 
independent ~ or two or more sorts can be mixed and it can use. Among these sulfur compounds, a 
thiocyanate, a thiosulfate, thiourea, ethylenetiourea, mercapto benzimidazole, mercaptobenzothiazole, 
thioalcohols, a thio propionic acid, dithio dipropionic acid, diethyldithiocarbamic acid, thiosalicylic 
acid, mercaptosuccinic acid, etc. are suitable especially. 

[0038] It is suitable to use alpha-amino acid, such as an alkali-metal (Na, ,K) salt of alpha-amino acid, 
'such^^s annular alpha-amino acid including cyclic structures, such as a riiig and heterocyele;^^^^^ 
amino acid, and sulfur-containing alpha-amino acid, and these alpha-amino acid, as amino acid. As an 
example of these amino acid, cysteine derivatives, such as a thyrosin, a proline, hydroxyproline, a thio 
proline, a phenylalanine, a methionine, a cystine, a cysteine, cysteine methyl ester, cysteine ethyl ester, 
and acetylcysteine, a histidine, a tryptophan, threonine, a serine, etc. can be mentioned, amino acid ~ a 
kind - independent ~ or two or more sorts can be mixed and it can use. Among these amino acid, a 
histidine, a tryptophan, etc. are suitable especially. 

[0039] The additive chosen from fusibility metallic compounds, the Nonion nature surfactant, 
polyamine compound, a sulfur compound, an annular nitrogen-containing compound, and amino acid 
has a kind independent or the case where precipitate will generate if it becomes superfluous although 
two or more sorts can be mixed, it can use and it can blend to the solubility of each compound, and is 
not economically desirable. For this reason, as for the upper limit of the total quantity of the loadings of 
the above-mentioned additive component, considering as 10 g/l extent is desirable. Moreover, what is 
necessary is just to carry out the loadings of each component to more than 0.01 mg/1 extent, in order to 
fiiUy produce the blending effect of these components. As for the loadings of at least a kind of 
component chosen from the fusibility metallic compounds from these points, the Nonion nature 
surfactant, polyamine compound, the annular nitrogen-containing compound, the sulfur compound, and 
the amino acid derivative, it is desirable to consider as 0.01 mg/1 - 10 g/l extent. 
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[0040] The effectiveness of especially a large thing of raising the glossiness of a plating coat among the 
above-mentioned components is fusibility metallic compounds, polyamine compound, a sulfur 
compound, an annular nitrogen-containing compound, etc. 

[0041] The silver plating liquid, i.e., the fusibility silver compound, and pyridines of above-mentioned 
this invention are contained as an active principle. The need is accepted. Furthermore, fusibility metallic 
compounds, the Nonion nature surfactant, polyamine compound, In the non-cyanogen system electrical- 
and-eiectric-equipment silver plating liquid which blended at least a kind of additive chosen from an 
annular nitrogen-containing compound, a sulfur compound, and amino acid The need is accepted. As an 
auxiliary component Furthermore, hydantoin, 1 -methyl hydantoin. At least a kind of hydantoin 
compound chosen from.l, 3-dimethylhydantoin, 5,5-dimethylhydantoin, l-methylol-5,5- 
dimethylhydantoin, and allantoin can be blended. These hydantoin compounds act as a chelate 
component during a plating bath, and serve to raise the bath stability of plating liquid further. 
[0042] Although especially the loadings of a hydantoin compound are not limited, it is desirable to 
consider as 1 - 200 g/l extent. 

[0043] About the approach of preparing the silver plating liquid of this invention, although there is 
especially no definition, when a silver compound is added, it dissolves and the pH value made 
contemptuous glance-like usually adjusts in the water solution which dissolved pyridines, it can obtain 
stable plating liquid. 

[0044] What is necessary is to immerse a plating object into plating liquid and just to energize this as 
cathode according to a conventional method, in order to galvanize using the non-cyanogen system 
electrical-and-electric-equipment silver plating liquid of this invention, 

[0045] Carrying out to six or more is desirable, and since it does not fully complex a silver compound, 
and pH of plating liquid has the inclination for silver to carry out a permutation deposit at raw materials, 
such as copper, and to become easy to generate precipitate, and for the stability of plating liquid to fall, 
it is not [ be / if / less than this, ] desirable. It is desirable to usually be referred to as 14 or less-about pH 
from points, such as an ease of liquid management, on the other hand, although especially the upper 
limit of pH is not limited. What is necessary is just to usually adjust the approach of adjusting pH of 
plating liquid, using hydroxylation alkali (Na, K), although there is especially no definition. 
[0046] About the bath temperature of plating liquid, since there is an inclination for silver deposit 
effectiveness to fall at low temperature and concentration management of level control etc, becomes 
complicated by evaporation of liquid at an elevated temperature, it is desirable to consider as about 10- 
80 degrees C. 

[0047] If it galvanizes by making bath temperature into 40 degrees C or more especially,, even if it is the 
^^case where the above-mentioned specific additive component is not biendedj- the glo& of^a-si^^^ plating 
coat can improve and a gloss coat can be obtained from semigloss to arbitration. Therefore, even if it is a 
fusibility silver compound and the plating liquid with which only pyridines contain ** as an active 
principle, the plating coat of the appearance of the arbitration which has gloss from semigloss can be 
formed only by adjustirig plating conditions. Moreover, although solution temperature can form the 
plating coat which has at least less than 40 degrees C of good gloss with the plating liquid which 
blended the additive component mentioned above, the plating coat which has the therefore more good 
gloss of raising solution temperature can be formed. 

[0048] Cathode current density is good to consider as about two 0,05 - 10 A/dm, when it can set up 
suitably and performs usual rack plating or a usual barrel plating by the plating approach. Although most 
deposit effectiveness of this invention plating liquid is 100%, since the time amount for obtaining 
required thickness becomes long, it is not desirable in working efficiency in less than two 0.05 A/dm. 
Moreover, in two or more 10 A/dm, it becomes easy to generate a poor appearance, like a deposit coat 
becomes coarse, 

[0049] Moreover, when performing the plating approach of performing strong liquid floating like the jet 
plating used for the partial plating of electronic parts etc., and the so-called high-speed plating, it is 
usable to still higher current density, and can consider as about two 10-100 A/dm current density. 
[0050] As an anode plate, in order to control fluctuation of the silver concentration under bath, it is 
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desirable to use the silver plate of fusibility. When using an insoluble Ti/Pt electrode etc, since analysis 
management becomes [ the silver concentration under bath ] being easy to change complicated, it is not 



[0051] With this invention plating liquid, there is especially no definition about a plated object, and a 
good silver plating coat can be formed to the various articles made into the object of silver plating from 
the former. As an object of typical silver plating, the objects, such as the improvement in fanciness of 
accessories etc. and the bonding disposition up of electronic parts for a contact surface, are mentioned, 
for example. Let copper, a copper alloy, etc, be substrate metals by part for the contact surface of 
electronic parts in many cases that what is necessary is just what has conductivity like [ construction 
material / of the substrate of silver plating ] the conventional silver plating. Moreover, as usual, when 
aiming at an ornament, silver plating may be performed, after forming a copper-plating coat etc. as 
substrate plating. 



[Effect of the Invention] The silver plating liquid of this invention is the high plating liquid of the safety 
which does not contain a harmful cyanide compound, and it can form the good silver plating coat 
excellent in adhesion, corrosion resistance, abrasion resistance, etc., without bath stability being good 
and moreover, silver carrying out a permutation deposit to raw materials, such as copper. Furthermore, 
when a specific additive is blended with this plating liquid, the appearance of a plating coat can be made 
more into fitness, and the silver plating coat of the appearance of die arbitration from mat to the specular 
gloss can be formed easily. 

[0053] Moreover, when a hydantoin compound is blended, bath stability improves more. 
[0054] 

[Example] Below an example is shown and this invention is further explained to it at a detail. 
[0055] The 2.5x2. 5cm copper plate which ground one to example 10 front face is used as a plated 
object. After being immersed for 2 minutes at 50 degrees C into alkaline immersion cleaning liquid 
(brand name: ace clean 850, made in Okuno Drug industry). Cathode-current-density 5 A/dm2 performs 
electrolytic degreasing for 30 seconds at a rooni temperature in alkaline cathode electrolytic-degreasing 
liquid (brand name: the top cleaner E, made in Okuno Drug industry). Subsequently, after being 
immersed for 10 seconds at the room temperature into 5% sulfuric-acid water solution and performing 
acid activity, silver plating was performed using the silver plating liquid of each presentation shown in 
the following table 1 and a table 2. Moving a plated object the rate for 3m/using splash equipment, silver 
plating was performed until it became 5-micrometer thickness by three kinds of cathode current density, 
0.5 A/dm2, 1 .0 A/dm2, and 3.0 A/dm2. 



desirable. 



[0052] 



■ 'A:^^^ [0056] 

[A table 1] 
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[A table 2] 
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0058] The appearance of the formed plating coat is shown in the following tables 3 and 4. 

0059] 
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[0060] 
[A table 4] 
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[0061] In the electrolytic bath into which the same plating Uquid as example 1 1 example 9 was put, 
plating liquid was injected to the test piece using jet equipment by the 15m rate of flow for /, and 
electrolysis was performed for 10 seconds by 50 degrees C of solution temperature, and cathode-current- 
density 50 A/dm2. Consequently, the 5.1 -micrometer uniform semigloss coat was formed. 
[0062] In the above examples 1-1 1, in no plating liquid, \yhen immersed in plating liquid, the 
permutation deposit of silver produced the plated object. Moreover, the silver plating front face is 
uniform and appearance nonuniformity was not accepted. Furthermore, when the same plating trial was 
performed after leaving each plating liquid for four weeks, any plating liquid showed the good plating 
engine performance, and fluctuation of pH, precipitate, etc. did not produce it. 
[0063] 20g [/I. ] example of comparison 12-hydroxy ethane-sulfonic-acid silver (as silver), 5g [A. ] 
potassium iodide 450 g/1 and N-butylidene sulfanilic acid is contained. Although the 5.4-micrometer mat 
coat deposited when the test piece was moved the rate for 3m/with splash equipment by having used the 
test piece as cathode using the water solution (plating liquid) adjusted to pH4.8 using the potassium 
hydroxide and it electrolyzed with the current density of 3 A/dm2 at 30 degrees C for 3 minutes It is a 
coarse appearance and appearance nonuniformity was accepted in the silver plating front face. 
[0064] Although the 6. 1 -micrometer mat coat deposited when example of comparison 2 silver-nitrate 16 
g/1, 5,5-dimethylhydantoin 50 g/1, and potassium chloride 7.5 g/1 were contained, the test piece was 
moved the rate for 3m/with splash equipment by having used the test piece as cathode using the water 
solution (plating liquid) adjusted to pH9.5 using the potassium hydroxide and it electrolyzed with the 
current density of 1 A/dm2 at 40 degrees C for 10 minutes, appearance nonuniformity was accepted in 
the silver plating front face. 

[0065] Contain example of comparison 3 60g [/I. ] silver nitrate, and hydantoin 200 g/1, and 
benzenesulfmic acid sodium 15 g/1 is added as a glossiness regulator. Although the 6.1 -micrometer 
semigloss coat deposited when the test piece was moved the rate for 3m/with splash equipment by 
having used the test piece as cathode using the water solution (plating liquid) adjusted to pHlO.5 using 
the potassium hydroxide and it electrolyzed with the current density of 10 AJdml at 50 degrees C for 1 
minute Appearance nonuniformity was accepted in the silver plating front face. 
[0066] Example of comparison 4 methansulfonic-acid silver (as silver) 65 g/1, succinimid 180 g/1. 
Contain sodium-borate 10 g/1 and surfactant (Triton X-102) 2 g/1 is used as an additive. Although the 
4.9-micrometer gloss coat deposited when the test piece was moved the rate for 3m/with splash 
equipment by having used the test piece as cathode using the water solution (plating liquid) adjusted to 
pH8.5 using the potassium hydroxide and it electrolyzed with the current density of 2 AJdml at 20 
degrees C for 4 minutes Appearance nonuniformity was accepted in the silver plating front face. . 
Moreover, when the shelf test was performed for four weeks about this plating liquid, lowering of pH 
was accepted and generation of precipitate was accepted in part. 

[0067] A silver plating coat with adhesion can be formed without causing a permutation deposit for raw 
materials, such as copper, by using the non-cyanogen system silver plating liquid of this invention so 
that the above result may show. Moreover, the coat of the appearance of arbitration can be obtained 
from mat to the specular gloss by blending a specific additive with this plating liquid. Moreover, the 
plating liquid of this invention can demonstrate the plating engine performance continued and stabilized 
at the long period of time. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Non-cyanogen system electrical-and-electric-equipment silver plating liquid which consists of 
a water solution containing a fusibility silver compound and pyridines. 

[Claim 2] Non-cyanogen system electrical-and-electric-equipment silver plating liquid according to 
claim 1 with which pyridines were chosen from a pyridine, pyridyl alcohol, aminopyridine, an alkyl 
(C1-C3) pyridine, pyridinecarboxylic acid, pyridine dicarboxylic acid, pyridine tricarboxylic acid, 
pyridine tetracarboxylic acid, pyridine sulfonic acids, and the amide derivative of a pyridine and which 
is a kind at least. 

[Claim 3] Non-cyanogen system electrical-and-electric-equipment silver plating liquid according to 
claim 1 or 2 which carries out 0. 1-100 g/1 content and contains two mols or more of pyridines to one mol 
of complex ion by making a fusibility silver compound into the amount of silver metals. 
[Claim 4] Furthermore, the fusibility compound of at least a kind of metal chosen from As, Bi, Co, Cd, 
In, nickel, Pb, Pd, Se, Sb, Te, and Tl, polyamine compound, an annular nitrogen-containing compound, 
a sulfur compound, non-cyanogen system electrical-and-electric-equipment silver plating liquid 
according to claim 1 to 3 that was chosen as the Nonion nature surfactant list from amino acid and that 
carries out O.Olmg-10 g/1 content of a kind at least. 

[Claim 5] Non-cyanogen system elecfrical-and-electric-equipment silver plating liquid according to 
claim 4 with which polyamine compound was chosen from the salt of the acetic-acid derivative of 
ethylenediamine and ethylenediamine, and this acetic-acid derivative, and polyethyleneimine and which 
is a kind at least. 

[Claim 6] Non-cyanogen system electricd-and-.electric-equipment sil^^ plating liquid according to 
claim 4 whose annular nitrogen-containing compound i^ a'monocycle type [ which contains at least one 
nitrogen atom as a constituent of a ring ], or polycyclic-type compound. 

[Claim 7] Non-cyanogen system electrical-and-electric-equipment silver plating liquid according to 
claim 4 with which the sulfur compound was chosen from a thiocyanate, a thiosulfate, thiourea, 
thiazoles, mercapto benzimidazoles, thioalcohols, thiocarboxylic acids, thio carbamic acid, thiosalicylic 
acid, and inercaptosuccinic acid and which is a kind at least. 

[Claim 8] Non-cyanogen system electrical-and-electric-equipment silver plating liquid according to 
claim 4 with which amino acid was chosen from the alkali-metal salt of the alpha-amino acid and the 
alpha-amino acid and which is a kind at least. 

[Claim 9] Non-cyanogen system electrical-and-electric-equipment silver plating liquid according to 
claim 1 to 8 which contains l-200g /of at least a kind of hydantoin compounds chosen from hydantoin, 
1 -methyl hydantoin, 1, 3-dimethylhydantoin, 5,5-dimethylhydantoin, l-methylol-5,5- 
dimethylhydantoin, and allantoinl. 

[Claim 10] The chelating agent for non-cyanogen system electroplating liquid which makes pyridines an 
active principle, 

[Claim 1 1] The additive for non-cyanogen system electrical-and-electric-equipment silver plating liquid 
containing the fusibility compound of at least a kind of metal chosen from As, Bi, Co, Cd, In, nickel, Pb, 
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Pd, Se, Sb, Te, and 11, polyamine compound, an annularnitrogen-contaihing compound, a sulfur 
compound, the fusibility silver compound that was chosen as the Nonion nature surfactant list from 
amino acid and that makes a kind an active principle at least, and pyridines. 

[Claim 12] The silver plating approach characterized by electrolyzing a plated object as cathode in non- 
cyanogen system electrical -and-electric-equipment silver plating liquid according to claim 1 to 9. 
[Claim 13] The silver plating coat formation article which electrolyzes a plated object as cathode, forms 
a silver plating coat, and is obtained in non-cyanogen system electrical-and-electric-equipment silver 
plating liquid according to claim 1 to 9. 



[Translation done.] 
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